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ON CERTAIN COMBINATIONS OF HIGHER POWERS 
OF FIBONACCI NUMBERS 
R. S. MELHAM 
ABSTRACT. We present identities that we feel can be regarded as higher order analogues of 
the well-known identity F; + F;+l = Hn+l. We give three theorems corresponding to the 
powers 4, 6, and 8. We also state two conjectures that give the form of similar identities that 
involve higher powers. • 
1. INTRODUCTION 
To put our main results in context, we begin with the well-known identity 
F~ + F~+l = F2n+1· 
The generalization 
F~ + (-1)n+k-lFf = Fn-l,Fn+k 
appears as hg in [2, page 59]. Replacing k by n + k in (1.2), we obtain 
(_l)k+l F~ + F~+k = FkF2n+k' 
The form of (1.1) motivated us to discover 
We then found 
and 
F~ + 4F~+1 + 4F~+2 + F~+3 = 6Fin+3' 
F~ - 6F~+2 - 6F~+4 + F~+6 = 56Fin+6 -+ 20, 







F~ - 46F~+4 - 46F~+8 + F~+12 = 20304Fin+12 + 8100. (1.7) 
In the opinion of this writer, identities (1.5)-(1.7) appear unusual due to the presence of 
the constants on the far right side. In fact (1.4)-(1.7) belong to an infinite family of similar 
identities. We present this family in Section 2 and in an analogous manner to 1.3. 
We also discovered 
(1.8) 
which is part of an infinite family of similar identities. We also present this family in Section 
2. In the sequel we discuss the situation for higher powers. 
2. MAIN RESULTS AND A METHOD OF PROOF 
Our first main result, which is presented in the theorem that follows, has (1.4)-(1.7) as 
special cases. 
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